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Sustainability and Local Economic
Development: Can Regions 'Learn'
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Saeed Parto
There is reasonably widespread appreciation
of the need to orient ecologically industrial and
economic activity. At the same time, there is an
emerging reservoir of empirical information from
applying industrial ecology in "eco-industrial
parks" (EIPs). This paper argues that these
developments offer a unique opportunity to
incorporate industrial ecology principles into
regional economic development decision-making
frameworks in order to move closer to meeting
sustainability objectives. Attaining sustainability
at the local/regional' level requires, among other
factors, collective effort by industrial
organizations toward common goals including
resource conservation, production efficiency,
economic viability, and social responsibility.
There is a need to identify and/or develop
practical management tools and institutional
arrangements that nurture desirable organizational
traits and discourage practices contrary to
sustainable development in the local and global
contexts. To this end. this paper attempts to bring
together learning from a review of the literature
on industrial ecology, "learning organizations
and regions, and ecological economics in an
attempt to bridge the current gaps between
regional planning policy and the requirements of
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ecosystem integrity and sustainable industrial
development.
Context of Industrial Activity
A common thread running through most
definitions of sustainable development is the
recognition that the endemic social, economic,
and ecological challenges that confront decision
and policy makers at all levels are systemic and.
as such, need to be tackled through strategics and
policy tools capable of addressing complex multi-
faceted issues. In terms of local economic
development, "a particular challenge ... is to
make the necessary connections between
economy and society, society and the natural
world, [and] local resources and issues and global
resources and issues.
"
:
A systems view of business activity places the
industrial organization in its socio-economic
environment in which a multiplicity of actors
interact (Fig. 1. next page). Organizations that
survive the upheavals and fluctuations of the
economic system do so because they are able to
adapt to changing conditions by learning from
interactions with other system actors. Such
learning enables the organization to identify and
take advantage of new opportunities including
those relating to social and environmental
performance. Increasing economic benefits
through resource conservation and improved
en\ ironmental performance is not a new concept
to industry, although surprisingly business has
been sluggish in tapping into this emerging body
of knowledge. This sluggishness is in part
attributable to organizational inertia or
unwillingness to change established codes of
practice 5 and a general absence of adequate and
appropriate regulatory incentives."
This situation is changing slowly, however.
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Figure 1. A Systemic View of Business Activity
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Recent years have witnessed an upward trend in
development of innovative organizational models
that promote a systemic approach to manage
internal and external aspects of business activity.
The "learning organization,"5 the "ecologically
sustainable organization. "" and the literature on
industrial ecology all \ iew systems thinking as a
central component of contemporary
organizational management models.
Approaches to Sustainable Development
Sustainable development requires
"sustainable human communities [that] act like
natural ones, living within a natural ebb and flow
of energy from the sun and plants.... redesigning
all industrial, residential, and transportation
systems so that everything we use springs easily
from the earth and returns back to it." s To
accommodate this type of transformation, there
needs to be a shift from domination to
partnership." Such a shift will require identifying
or developing linkages that can facilitate a
transition from an economic system that operates
despite ecological limits to one that strives to
become fully compatible with ecosystem
integrity. This transformation will emphasize the
need for the highest achievable levels of
ecological efficiency in industrial acti\ ity while at
the same time promoting quality, cooperation, and
conservation at the expense of quantity,
competition, and expansion. Ecological integrity
of human made systems is central to both
ecological economics and industrial ecolosv
briefly reviewed below.
Ecological Economics"
In ecological economics, unabated economic
growth is de-emphasized while the usefulness of
conventional economic concepts, e.g.. utility
maximization, and tools, e.g.. cost-benefit
analysis, is questioned. Ecological economics
promotes sustainability as the goal for all levels,
from local to global. 11 Industrial organizations in
an ecologically oriented economy would promote
ecological awareness and participation within and
outside of their physical boundaries through
multi-stakeholder partnerships that nurture
cooperation and serve the common good.
The basic worldview of ecological economics
is founded on the premise that "human
preferences, understanding, technology and
organization co-evolve to reflect broad ecological
opportunities and constraints. Humans are
responsible for understanding their role in the
larger system and managing it sustainably."
Ecological economics is "prudently skeptical of
assumptions about technological progress" and
proposes a framework that is holistic (whole
ecosystem), multi-scale (days to eons, multi-scale
synthesis), and multi-level (hierarchical). This
framework is oriented toward ecological and
economic system sustainability attained by
"social organization and cultural institutions at
higher levels of the space time hierarchy [that]
ameliorate conflicts produced by myopic pursuit
of micro izoals at lower levels." In addition.
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ecological economics aims to address problems in
a pluralistic and transdisciplinary fashion. 1
A significant feature of the industrial
economy is its firms and organizations which,
when functionally efficient, tend to exhibit a
considerable unity of purpose and a high degree
of integration. Industrial organizations can
simultaneously act as vehicles for and hindrances
to sustainable management of human activities
within the socio-economic, political, and
ecological domains. Recognizing this potential,
industrial ecology is concerned with how
industrial, and to a lesser degree, service
organizations could complement one another in
an ecologically efficient manner.
Industrial Ecology 1
Industrial ecology is based on the concept of
""industrial metabolism" (internal processes of a
living system) and focuses on establishing closed
loops in industrial production processes. 14 Figure
2 is a simple representation of a closed loop
in the production system. The degree of
circularity as depicted in Figure 2 serves as
an indicator of ecological efficiency at an
organizational, sectoral, regional, or national
level. Industrial ecology has been defined as
...the means by which humanity can
deliberately and rationally approach and
maintain a desirable carrying capacity.
given continued economic, cultural, and
technological evolution. The concept
requires that an industrial system be
viewed not in isolation from its
surrounding systems, but in concert with
them. It is a systems view in which one
seeks to optimize the total materials cycle
from virgin material, to finished material,
to component, to product, to obsolete
product, and to ultimate disposal. Factors
to be optimized include resources, energy,
and capital. 1 "
Industrial ecology has important implications
for single organizations, groups of organizations,
whole economies, or groups of economies. An
understanding of industrial ecology is essential to
assessing the usefulness and the validity of
proposed and actual sustainable development
strategies involving such stakeholders as
business industry, communities, and
governments. From an organizational perspective,
industrial ecology looks beyond environmental
""aspect" or ""impact" management as offered to
varying degrees by currently available
organizational management tools such as the ISO
14001 environmental management system
standards, the European Eco-Managcment and
Audit Scheme (EMAS). or the chemical
industry's Responsible Care program. 1 An
increasingly popular application of industrial
Figure 2. Industrial Ecology's "Closed Loop'
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Figure 3. Convergence in Ecological Economies and Industrial Ecology
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ecology is establishing "Eco-Industrial Parks
(see below) based on the "zero discharge"
concept (zero generation of effluent, emission, or
waste) currently underway and being tested in a
variety of local arrangements.
Ecological economics and industrial ecology
both emphasize the importance of maintaining
ecosystem integrity. Ecological economics
proposes employing policy tools to steer
economic activity toward sustainability while
industrial ecology views industrial organizations,
and the collective (and positive) impact of their
relationships, as the main agents of change in
facilitating ecosystem integrity. Ecological
economics and industrial ecology are conscious
attempts to "ground" industrial activity (industrial
ecology) and economic activity (ecological
economics) in the ecological context by arguing
that these activities cannot occur independent of
the ecological constraints.
Convergence in Ecological
Economics and Industrial Ecology 18
In terms of orientation, ecological economics
and industrial ecology start from the opposite
ends of a continuum consisting of micro and
macro questions (Figure 3). Industrial ecology's
starting point is the study of processes or
operations of single entities with a view to
identify ecologically beneficial linkages across a
spectrum of activities (intra-organizational) and
sets of activities (inter-organizational) that
complement one another. In contrast, ecological
economics studies macro scales (regions
consisting of numerous municipalities or national
economies) in order to identify macro scale
linkages (to other regions or economies)
consistent with sustaining the ecosystems and to
promote institutional arrangements that could
support them.
As Figure 3 demonstrates, areas of
convergence between industrial ecology and
ecological economics arc both numerous and
significant. These areas are also very explicitly
embedded in governance contexts. 1 " However,
neither industrial ecology nor ecological
economics is explicit on governance issues. Such
an important omission is likely to weaken
significantly the practical validity of models
based on concepts of ecological economics or
industrial ecology. This omission also confirms
the assertion by some that in most studies of
industrial districts, the interrelationship between
macro-policy and local forces has been
insufficiently appreciated. 2" Ecological economies
and industrial ecology do nevertheless provide
important perspectives for decision makers
wishing to pursue ecological sustainability in a
more systematic way.
Operationalization of ecological economics
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and industrial ecology concepts warrants asking
two basic questions. First, how useful are these
two disciplines in light of their failure to address
governance issues" effectively? Second, how can
their potential usefulness be tested? The challenge
is thus to learn from ecological economics and
industrial ecology concepts and define clear
principles, operational implications, and contents
for decision making frameworks that could be
adapted for local economic development and
extended to address global sustainability
concerns. At the local level, these frameworks are
being established to varying degrees through
current and proposed plans to develop engineered
or "virtual"' Eeo-Industrial Parks.
Eco-lndustrial Parks
The underlying concept of Eco-lndustrial
Parks (EIPs) is based on ecology, i.e.. the study of
the interrelationships among different species and
species and their physical and chemical
environments. 21 Species groups of a stable
ecosystem interact with, and are dependent on.
one another and their environments through a
series of integrated and complex relationships.
Integrity, or interaction and interdependence, of
system components as exemplified in relatively
stable ecosystems is underlined by the proponents
of EIPs as the ultimate goal for human-made
systems. Ecological integrity of operations in an
industrial park could thus be pursued as a goal in
order to work toward "an industrial system of
planned materials and energy exchanges that
seeks to minimize energy and raw materials use.
minimize waste, and build sustainable economic,
ecological, and social relationships."2
The EIP concept has also been defined as
"industrial symbiosis or by-products exchanges
within a continuum of different levels of
complexity" with the key characteristics of
"community, cooperation, interaction, efficiency,
resources, and systems." 23 EIPs may be actual
sites engineered to accommodate compatible
types of industrial activity or "virtual sites" or
networks arranged based on existing industrial
infrastructure. In either case, one of the main
objectives is to identify or develop frameworks to
facilitate ecologically efficient (and sustainable)
industrial development in a predefined
geographic area. Examples of EIPs include: 24
Port Cape Charles, Northampton County,
Virginia: Located in an ecologically sensitive
area and designated as a United Nations World
Biosphere Reserve and a National Oceanic and
Atmospheric Administration Special Management
Area, the County has high rates of poverty and
unemployment. The engineered and mostly
constructed EIP is part of a comprehensive
strategy to develop a Sustainable Technologies
Industrial Park. The EIP is intended to become
home to firms that can contribute to developing a
national model that promotes business, people,
economy, and natural and cultural resources. The
objectives of the Port Cape Charles EIP include:
• creation of family-wage jobs and training
opportunities;
• protection and enhancement of natural and
cultural resources;
• conservation and efficient resource use;
• developing and using industrial ecology
principles;
• supporting private businesses and industrial
development to revitalize the local economy
by combining profitability, resource
efficiency, and pollution prevention; and
• increasing the tax base without increasing
taxes.
Given the special status attached to
Northampton County by the United Nations, the
Port Cape Charles EIP experiment has benefited
from substantial funds provided mainly by the
President's Council on Sustainable Development.
However, this experiment is still in its preliminary
stages. Far more remains to be accomplished if
the above objectives are to be fully or
significantly realized. For example, it is not at all
clear how the EIP will fit in with the local
economy of Port Cape Charles that consists
mainly of agriculture, fishing, and heritage
tourism based on local arts, crafts, and products.
The EIP also needs to be more integrated with
ongoing manufacturing activity within Port Cape
Charles. The main manufacturing firm in the area
is a cement-making firm that exports its products
m bulk outside the immediate area. Residents of
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Table 1. Existing and Proposed ElPs Grouped According to Main Focus
Economic Revitalization Sustainable Industrial Development
Port Cape Charles. Virginia Burlington. Vermont
Farilfield. Baltimore Oakland. California
Chattanooga. Tennessee Londonderry, New Hampshire
Pittsburgh, New York Raymond, Washington
Trenton. New Jersey Minneapolis, Minnesota
Shady Side. Maryland Skagit County, Washington
Brownsville, Texas
Tucson. Arizona
Youngsville, North Carolina
Dartmouth. Nova Scotia
Port Cape Charles are often unable to purchase specialized information. At the regional policy
cement directly from this firm as their demands level, such information could be used as a basis
are usually well below the minimum shipment on which to recruit industrial firms that would
O
CM volume set by the firm. "fit . in an industrial ecology sense, the local
Closing the loop within Port Cape Charles economy.
2 would require, among other factors, measures Chattanooga, Tennessee: Wishing to
aimed at intepratinp the eement manufietiirer's operationalize a Brownsville-Matamoros style
virtual EIP concept, the regional planners inCD2
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activities into the local economy by, for example.
2 instituting special arrangements for the local Chattanooga have attempted to revitalize
residents to purchase cement in low er-than- economically depressed inner-city areas by
t
g
minimum-shipment-volume quantities from the establishing ecologically efficient co-operative
Q local manufacturer. arrangements involving new and present
industrial firms, the regional planners, and the
<j
Brownsville. Texas: To alleviate high rates of local community. The emphasis in the
poverty and unemployment in Brownsville and Chattanooga initiative is to encourage industrial
the adjacent Mexican town of Matamoros, development as an integrated component of the
planners have proposed a "virtual EIP" involving City's overall development plan. Mixed land use
firms from the American and Mexican towns that including commercial, recreation, and residential
would not require the participating firms to co- components is an important feature of the
locate. The Brownsville-Matamoros virtual EIP Chattanooga initiative.
initiative has gained support from the U.S. federal In addition, the planners aim to increase
government, local businesses, and the regional industrial activity in the inner-city areas by
policy makers. encouraging the development of warehousing and
The virtual EIP concept has great potential distribution centres and business incubators. The
and significant implications for regions whose planners have also considered setting up a
firms are physically isolated and spread over technical education centre for the participating
geographically wide areas. The virtual EIP could firms. These proposed arrangements are similar to
facilitate technology transfer, waste exchange. other initiatives where industrial incubators are
and pollution prevention relationships between used as training centres for future entrepreneurs
the participating firms and other stakeholders by as well as supportive environments for the new
gathering, maintaining and disseminating businesses to thrive. The main difference between
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the Chattanooga initiative and incubator projects
is the degree of emphasis placed by the
Chattanooga planners on the environmental
aspects, impacts, and the goal to close the
production system loop, in an industrial ecology
sense, through elimination or minimization of
various wastes.
Dartmouth, Nova Scotia: There are over
1 .200 mainly small business organizations in the
Burnside Industrial Park. Dartmouth. Since 1992.
researchers from the School of Resource and
Environmental Studies. Dalhousie University,
have been studying the Park as a test case to
evaluate transformation possibilities from a
conventional industrial park to an eco-industrial
park. The Park has been described as "work in
progress and a 'living experiment" which w ill
continue for some time."-
In addition to the above cases, there are a
number of F.IP plans at the proposal stage,
especially within the United States. There is little
available information on these cases apart from
goals and broad objectives. It is reasonably clear.
however, that ElP-based planning proposals arc to
varying degrees focused on meeting two broad
objectives: revitalization of economically
depressed areas and/or developing locally driven
arrangements to facilitate sustainable industrial
development (Table I ). In both cases, the
proposals arc based on integrating land use by
attempting to reconcile industrial with
agricultural and residential land requirements.
Another common feature in all cases is the desire
to promote industrial activity consistent with
ecological and economic priorities. Table 1 is a
summary of current and proposed EIPs according
to their main focus. It is also apparent from the
available information that the main motivations to
apply the principles of industrial ecology through
developing EIPs include:
Site manageability: Engineered EIPs are
generally located in predefined and enclosed
areas consisting of industrial organizations that
are in close proximity to one another, lace
common challenges, and do not have immediate
contact with the community at large. Virtual EIPs
arc based on clusters of industrial organizations
that operate through a common network that may
or may not include communities. In either case,
structural design implementation and decision-
making are relatively simpler than within whole
regions, e.g.. municipalities consisting of
residents and non-industrial types of economic
activity. Industrialized regions tend to be socio-
politically. economically and structurally more
diverse, complex, and challenging to manage at
the macro (policy) level through imposing a
unified common network.
Availability of government funding: The
Burnside experiment has received funding from
various levels of government. 2 " Similarly, Port
Cape Charles. Brownsville, and Chattanooga are
all supported through direct funding by the
President's Council for Sustainable
Development. 27 Because of their geographical
characteristics, EIPs arc generally easier to
support as "experiments" resulting in predefined,
relatively short-term, and tangible deliverables.
Within a relatively short period of time. RIPs can
be expected to establish themselves as
economically viable and ecologically efficient
arrangements for industrial production.
In contrast, long-term, locally defined v isions
of sustainability with a multitude of long-term
and less tangible benefits are more difficult to
articulate in terms of immediate and medium term
deliverables. Government support and funding for
such proposals is often routinely reviewed and
reevaluated by each newly elected government
against other, more immediate, priorities.
Existence of a successful RIP model: Most
EIP models are inspired by the successes of the
Kalundborg Eco-industrial Park in Denmark. :s
The Kalundborg EIP was informally initiated in
1975 by a group of industrial organizations that
resided in an industrial park and faced strict
regulatory requirements within their shared
jurisdiction. A common goal to reduce
compliance costs by the park's resident
organizations resulted in ecologically efficient
and economically cost-effective arrangements to
meet regulatory requirements. This initiative led
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Table 2. Inte«ratin" Industrial Ecolojjv and the Local Economic Base
• "Map" the economic base by preparing a categorized inventory of industrial activity
within a predefined region;
• Using industrial ecology's "closed loop" concept, identify gaps within the categorized
inventory;
• Consult with local communities, and, or use secondary data from other studies, to
identity community needs and expectations;
• Consult with local businesses, and/or use secondary data from other studies, to
identity partnership potentials with incoming new businesses;
• Develop and introduce policy incentives that promote and nurture collaboratives and
networks among firms and other stakeholders;
• Aggressively pursue opportunities to recruit businesses that fit the local business
needs and the local industrial ecosystem;
• Cooperate with other regions on waste minimization, technological transfer, and
pollution prevention strategies; and
• Develop partnerships between the local government, community, industry, and
learning institutions to promote adequate and appropriate regulatory frameworks
(environmental, health and safety, and social) to advance collective ecological efficiency,
economic performance, and social accountability.
Source: Waterloo Industrial Network for Sustainability [WINS] 31
in turn to cooperation with government agencies
aimed at reconciling economic development and
environmental protection objectives.
Most EIPs strive to emulate the kalundborg
successes, i.e.. systemic integration of industrial
organizations based on resource conservation,
waste minimization, and shared environmental
protection technologies aimed at current and
future economic viability and profitability. The
Kalundborg experience and other types of
industrial ecology application have important
implications for sustainable development
strategies in a local/regional context. Of particular
relevance to challenges that confront locally
driven economic development strategies are the
multi-stakeholder and integrated approaches that
could be promoted through applied industrial
ecology. Some of these possibilities are explored
next.
Local Economic Development and
Sustainability: A Framework
The need to build business firm and local
economic base resilience has been the focus of
much of the literature on "learning regions."
albeit from an exclusively neoclassical economics
standpoint. As a result, the literature is both
"uneeological" and apolitical, concentrating
mainly on purely economic terms of reference
such as "innovation" and "competitiveness" to
gauge success in learning regions. 2 " Recognizing
the links between industrial activity, economic
development, and social and ecological integrity
and well-being as necessary components of
sustainable local economic development requires
a more encompassing approach. "Studying" firms
and regions must be redefined to combine social
and ecological considerations and constraints
with economic ones.
Moving toward sustainability at the local
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level requires collaboration centered on meeting
common sustainability objectives between the
local communities, businesses, and government
departments. One'way to bring about this type of
collaboration is through operationalizing
partnership mechanisms based on industrial
ecology principles. Using the available
information on a region's economy and ecological
characteristics, it is possible to compile an
"inventory" of the current types of industrial
activity and define a set of ecological aspects
associated with each activity (Table 2). This data
could be used for two purposes.
First, common targets of environmental
quality could be defined for a region as a whole
based on the identified gaps and the region's
capacity to fill them. These common targets
should be based on consensus among
government, industry, and the community to
facilitate a type of industrial development that is
geared toward minimizing adverse environmental
impacts and encourages socially, politically, and
ecologically sustainable economic development.
Second, based on the inventory, the region
could provide mechanisms for regional sub-
divisions (area municipalities) and local firms to
cooperate through a knowledge network that
diffuses information on waste exchange, pollution
prevention, and environmental technology
transfer and exchange. The region could also
provide guidelines for and assistance in recruiting
industry that is less than proportionately
represented within its jurisdiction. Such policies
could be aimed at closing the ecological loop in
the larger economy of the entire region. As the
region's implementation agents, local economic
development personnel could then concentrate
their efforts on recruiting industrial organizations
that represent an ecological fit into the local
industrial ecosystem.
An important implication of operationalizing
industrial ecology concepts in a local economic
development context is the need to reinterpret the
conventional role of government officers from
"professional decision makers" to "facilitators
and intcrvenors". More generally, industrial
ecology's full potential is likely to be realized in
regions that have coherent visions of sustainable
economic development; specific and realistic
ecological, economic, and social objectives and
targets; institutional arrangements to facilitate
meeting these targets; and evaluation and review
mechanisms that allow revisions and adjustments
to objectives and targets in light of new
information. Much of this work can and should be
done through the local economic development
offices and under active guidance from the
regional government.
Industrial ecology is a relatively new concept
and an area of research little explored.
Developing practical applications to meet local
sustainable development objectives requires
operationalizing concepts from new and emerging
fields such as industrial ecology and evaluating
them in local economic development contexts.
There are also implications of industrial
ecology beyond the local/regional scope.
Regional sustainability cannot be realistically
studied in isolation from the larger economy that,
in turn, needs to be studied in light of the global
economy and ecological constraints. Supported
by macro policy frameworks, especially those
inspired by ecological economic concepts,
industrial ecology offers a comprehensive set of
tools for ensuring that future economic
development strategics are consistent with a
broad vision of sustainability.
Conclusion
There exists a large gap between regional
policy statements on sustainable development and
what could be practically achieved in a local
planning framework that employs industrial
ecology techniques and strives toward an
ecologically sustainable economy. It is difficult to
envisage the challenges and opportunities that
might exist in operationalizing industrial ecology
(or assessing the implications of ecological
economics concepts) in the context of local
sustainability since little research has been done
in this area. It is clear, however, that local
sustainability strategies need to be based on local
peculiarities and characteristics and on
cognizance of inherent conflicts and competing
interests between regions, locales (e.g., area
municipalities), businesses, and communities.
In attempting to close this gap, we could do
worse than experimenting with and learning from
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innovative concepts of industrial ecology, such as
Eco-Industrial Parks, to create local synergy. This
type of experimentation is only realistically
possible in regional planning frameworks whose
emphasis on how things are done (i.e., the
political questions) is at least equal to the
emphasis placed on what is achieved in the short
term and as tangible results. EIPs and various
examples of the learning region simply point to a
potential for collective endeavors to address
sustainability at all levels. While there are no
magic formulas for success, much learning could
be gained if policy makers were to integrate
social, economic, and ecological (environmental)
considerations in policy decisions. (©
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